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Abstract

Introduction: Previous research has established a connection between de-
pression and an elevated risk of cardiovascular disease. In this study, we
sought to examine the association between Life’s Essential 8 (LE8), an up-
dated metric for assessing cardiovascular health, and the prevalence and
severity of depressive symptoms.

Material and methods: This investigation draws on data from 29 100 partic-
ipants in the 2005-2018 National Health and Nutrition Examination Survey.
LE8 was determined by eight metrics (diet, physical activity (PA), nicotine
exposure, sleep quality, body mass index, blood lipid levels, blood glucose,
and blood pressure (BP)), and was characterized as low, moderate, and high
cardiovascular health (CVH). We examined the association between LE8
scores and depression using multivariate logistic regression, adjusting for
a range of sociodemographic, lifestyle, and health-related variables.
Results: Higher LE8 scores and CVH levels were associated with lower odds
of depression. Each additional LE8 point correlated with 5% lower odds of
depression (p < 0.05). Participants with low CVH had over 8-fold higher odds
of depression compared to those with high CVH (p < 0.05). Those with mod-
erate CVH had around 3-fold higher odds versus high CVH (p < 0.05). These
associations persisted after adjustment for sociodemographics, health be-
haviors, and clinical variables. A higher LE8 displayed a negative association
with all-cause mortality (HR = 0.975, 95% Cl: 0.972, 0.978, p< 0.0001) and
cardiovascular mortality (HR = 0.987, 95% Cl: 0.981,0.993, p < 0.0001).
Conclusions: Higher adherence to LE8 lifestyle recommendations was asso-
ciated with lower odds of depression in a nationally representative sample.
Promoting LE8 may be an effective public health strategy to prevent depres-
sion.
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Introduction

Depression is acommon mentalillness, affecting more than 300 million
people worldwide [1]. It is a leading cause of disability worldwide and is
associated with significant morbidity, mortality, and economic burden [2].
Depression has been linked to various adverse health outcomes, including
increased risk of cardiovascular disease (CVD) [3]. Proposed mechanisms
for this association include behavioral factors such as physical inactivity,
poor diet, and smoking, as well as direct biological effects such as inflam-
mation, autonomic dysfunction, and metabolic changes.
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In 2010, the American Heart Association (AHA)
introduced Life’s Simple 7 (LS7) as a metric for
cardiovascular health (CVH). This measure en-
compasses seven key components: a well-bal-
anced diet, abstention from smoking, maintaining
a healthy body mass index (BMI), engaging in ad-
equate physical activity, and maintaining optimal
levels of blood pressure, fasting blood glucose,
and total cholesterol. The initiative was aimed at
enhancing population health by promoting these
core aspects of cardiovascular wellness [4]. Re-
cently, the American Heart Association expanded
upon its cardiovascular health assessment tools
by introducing Life’s Essential 8 (LE8) [5]. This up-
dated metric not only retains the core elements
of the original LS7 but also incorporates sleep
quality indicators and features refined scoring al-
gorithms, thereby offering a more comprehensive
evaluation of cardiovascular health [5]. The LES
represents an advanced scoring system, distin-
guished by its heightened sensitivity to inter-indi-
vidual variations. It uniquely emphasizes the role
of social determinants in both mental and overall
health, focusing on factors that maintain or en-
hance CVH.

Adherence to healthy lifestyle habits like these
has been associated with lower risk of depression
in longitudinal studies [6]. However, few studies
have examined the relationship between LE8
(CVH) and depression, especially in a nationally
representative sample.

In this study, we analyzed data from the Na-
tional Health and Nutrition Examination Survey
(NHANES) to examine the association between
adherence to LE8 recommendations and current
depression in American adults. Exploring this rela-
tionship may provide insight into lifestyle factors
influencing depression risk and highlight potential
opportunities for public health initiatives targeting
depression prevention.

Material and methods
Study population

The NHANES received approval from the Na-
tional Center for Health Statistics’ ethics review
committee. In compliance with ethical standards,
all participants provided written informed con-
sent. Moreover, the methodologies employed in
this study adhered strictly to the relevant guide-
lines and regulations as outlined by the Centers
for Disease Control and Prevention CDC (https://
www.cdc.gov/nchs/data_access/restrictions.htm).
Since 1999, the National NHANES has been sys-
tematically gathering data through a complex,
stratified, multi-stage probability sampling meth-
od, ensuring a nationally representative cross-sec-
tion of the U.S. population [7]. Each survey wave

involves distinct participants. The assessment
protocol encompasses both a household interview
and a physical examination conducted at a Mobile
Examination Center [8]. For the purpose of our
study, we utilized data from the 2005-2018 cycle.
It is pertinent to note that in NHANES, the assess-
ment of depressive symptoms was limited to in-
dividuals aged 18 years and above; consequently,
our analysis only included data from participants
within this age group [9].

Measurement of LE8

The LE8 scoring system encompasses eight
core components, divided equally into four health
behaviors — diet, physical activity, nicotine expo-
sure, and sleep duration — and four health factors
- body mass index (BMI), non-high-density lipo-
protein cholesterol (non-HDL cholesterol), blood
glucose, and blood pressure [10]. Dietary patterns
were evaluated using the Healthy Eating Index
(HEl) 2015, derived from 24-hour dietary recall
interviews [11]. Information on physical activity,
nicotine exposure, sleep patterns, diabetes histo-
ry, and medication usage was obtained via self-re-
ported questionnaires. Physical measurements
included height and weight (to calculate BMI as
weight in kilograms divided by height in meters
squared) and blood pressure. Laboratory analyses
were conducted to measure non-HDL cholesterol,
plasma glucose, and hemoglobin A, levels from
blood samples. The LE8 score calculation algo-
rithm, previously published (Supplementary Ta-
ble Sl), assigns each of the eight CVH indicators
a score from O to 100, with the total LE8 score
being an unweighted average of these indicators.
For categorization, high CVH corresponds to LE8
scores between 80 and 100, moderate CVH to
scores between 50 and 79, and low CVH to scores
between O and 49 [12]. Additionally, our study
utilized the same thresholds to categorize health
behavior and health factor scores, facilitating a fo-
cused examination of the relationships between
LE8 sub-scores and biological aging.

Measurement of depression

The assessment of depressive symptoms in
our study was conducted using the Patient Health
Questionnaire (PHQ-9), a widely recognized and
validated 9-item depression screening tool [13].
This guestionnaire probes the frequency and in-
tensity of depressive symptoms experienced over
the preceding 2 weeks [14]. Respondents rate
each item on a scale from O to 3, yielding a cu-
mulative score ranging from O to 27. For the pur-
poses of our analysis, the presence of depressive
symptoms was defined as a PHQ-9 score of 5 or
higher [15].
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Covariates

In our analysis, a comprehensive range of so-
cio-demographic characteristics were considered.
These included age, gender, and racial categories
(White, Black, and Other). Additionally, drinking
status was categorized as never, former, light,
moderate, and heavy drinkers [16]. In our catego-
rization of alcohol consumption, participants were
classified based on their drinking patterns. ‘Never
drinkers’ were identified as those who reported
consuming fewer than 12 alcoholic drinks in their
lifetime. ‘Ever drinkers’ were defined as individ-
uals who had consumed more than 12 alcoholic
drinks in their lifetime, but none in the year pre-
ceding the survey. Among current drinkers, further
distinctions were made: ‘heavy current drinkers’
were defined as women consuming an average of
three alcoholic drinks per day and men consuming
four, with both groups having five or more binge
drinking episodes per month. ‘Moderate drinkers’
were identified as women consuming two drinks
per day and men consuming three, with up to two
binge drinking episodes per month. Participants
who consumed alcohol but did not meet the cri-
teria for moderate or heavy drinking were catego-
rized as ‘light drinkers [17].

Statistical analysis

We first calculated descriptive statistics for all
variables. Continuous variables were presented as
means with standard deviations (SD), while cat-
egorical variables were expressed as frequencies
and percentages. To compare characteristics be-
tween participants with and without depression,
we used t-tests for continuous variables and y?
tests for categorical variables. To examine the as-
sociation between LE8 scores and depression, we
performed multivariate logistic regression analy-
ses. We constructed three models with progres-
sive adjustment: Model 1: unadjusted model;

Model 2: adjusted for age, gender, race and al-
cohol use; Model 3: further adjusted for education
level, marital status, alcohol consumption, and
history of chronic diseases. We calculated odds ra-
tios (ORs) with 95% confidence intervals (Cls) for
each model. The LE8 score was analyzed both as
a continuous variable and as a categorical variable
(low, moderate, and high cardiovascular health).
For the mortality analysis, we used Cox proportion-
al hazards models to estimate hazard ratios and
95% Cls for all-cause and cardiovascular mortali-
ty associated with LE8 scores among participants
with depression. The proportional hazards assump-
tion was tested using Schoenfeld residuals. The
statistical analyses for this study were conduct-
ed using R software, version 4.2.1 (R Foundation
for Statistical Computing, Vienna, Austria; http://

www.r-project.org). Statistical significance was de-
termined based on a two-sided p-value threshold
of less than 0.05. The analyses were confined to
participants with complete data records, ensuring
robustness and validity of the findings.

Results
Population characteristics

Table | presents the descriptive characteris-
tics of the study cohort. Following meticulous
screenings, a total of 29 100 participants were
selected from the National Health and NHANES
database (2005-2018). Among these, 2561 indi-
viduals (8.8%) were diagnosed with depression,
while 26 539 participants (91.2%) were not. The
mean age was 48.10 years in the group without
depression and 47.17 years in those with depres-
sion (p = 0.04). Participants with depression had
a significantly lower mean LE8 score compared
to those without depression (58.54 vs. 68.48;
p < 0.0001). Individuals with depression also had
markedly lower mean scores for all components
of the LES, including diet quality score (31.40 vs.
39.96; p < 0.0001), blood pressure score (66.83 vs.
69.27; p = 0.01), body mass index score (52.09 vs.
60.46; p < 0.0001), sleep score (68.96 vs. 84.48;
p < 0.0001), physical activity score (58.09 vs. 71.70;
p < 0.0001), blood lipids score (60.91 vs. 64.29;
p < 0.0001), smoking status score (51.82 vs. 73.09;
p < 0.0001), and plasma glucose score (80.96 vs.
86.05; p < 0.0001). The proportion of participants
with low cardiovascular health was substantially
higher in those with depression compared to those
without (27.39% vs. 10.26%; p < 0.0001). Depres-
sion was significantly more prevalent among fe-
males than males (63.91% vs. 36.09%; p < 0.0001).
There were also marked disparities in the distribu-
tion of race (p < 0.0001) and alcohol drinking sta-
tus (p < 0.0001) based on depression diagnosis.

Association between LE8/CVH and
depression

To elucidate the association between LE8/
CVH and depression, both weighted univariate
and multivariate logistic regression analyses were
conducted. Table Il presents three distinct mod-
els: In the unadjusted model, every 1-point in-
crement in LE8 score was associated with a 4%
reduction in the odds for depression (odds ratio
(OR): 0.96; 95% Cl: 0.95-0.96; p < 0.0001). Com-
pared to participants with high cardiovascular
health, those with low cardiovascular health had
7.47 times higher odds (95% Cl: 5.98-9.33; p <
0.0001) and those with moderate cardiovascu-
lar health had 2.70 times higher odds (95% Cl:
2.17-3.36; p < 0.0001) of depression. After adjust-
ing for age in model 1, the results were similar,
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with each 1-point increase in LE8 score conferring
5% decreased odds of depression (OR = 0.95;
95% Cl: 0.95-0.96; p < 0.0001). In model 1, low and
moderate cardiovascular health were associated
with over 9 times (p < 0.0001) and over 3 times
(p < 0.0001) higher odds of depression relative to
high cardiovascular health. In model 2, which ad-
ditionally adjusted for sex, race, and alcohol use,
a robust inverse association between LE8 score
and depression persisted, with every 1-point rise
in LE8 linked to 5% lower odds of depression (OR
= 0.95; 95% Cl: 0.95-0.96; p < 0.0001). Both low
and moderate cardiovascular health retained sig-
nificantly elevated odds for depression of over
8 times (p < 0.0001) and nearly 3 times (p <
0.0001) compared to high cardiovascular health in
the fully adjusted model. Moreover, we examined
the association between the individual compo-
nents constituting the LE8 score and depression.

Table Il presents the relationship between each
LE8 subdomain and depression after adjustment
for other covariates. Higher HEI score was signifi-
cantly associated with lower odds of depression,
with every 1-point increment corresponding to
a 3% reduction (OR = 0.97; 95% Cl: 0.96-0.98; p =
0.004). Blood pressure score was not significantly
linked to depression (p = 0.14). In contrast, high-
er body mass index score conferred prominently
decreased odds of depression, with every 1-point
increase associated with a 28% reduction (OR =
0.72; 95% Cl: 0.57-0.90; p < 0.0001). Each 1-point
rise in sleep score was related to 2% diminished
odds (OR = 0.98; 95% Cl: 0.98-0.99; p < 0.0001).
Likewise, every 1-point increment in physical ac-
tivity score was accompanied by 22% lowered
odds (OR = 0.78; 95% Cl: 0.65-0.94; p < 0.0001).
Non-high-density lipoprotein cholesterol score
demonstrated a similar inverse association, with

Table I. Characteristics of the overall target population according to depression

Variable Without depression With depression P-value
Age 48.10 £0.25 47.17 £0.42 0.04
LE8 68.48 +0.23 58.54 +0.43 < 0.0001
Score_HEI 39.96 +0.43 31.40 +0.74 < 0.0001
Score_blood pressure 69.27 +0.34 66.83 +0.88 0.01
Score_bmi 60.46 +0.42 52.09 +£1.05 < 0.0001
Score_sleep 84.48 +0.23 68.96 +0.93 < 0.0001
Score_physical 71.70 £0.48 58.09 £1.25 < 0.0001
activity
Score_blood lipids 64.29 +0.33 60.91 +0.83 < 0.0001
Score_smoke 73.09 £0.44 51.82 +1.35 < 0.0001
Score_glucose 86.05 +0.23 80.96 £0.71 < 0.0001
CVD: < 0.0001

high 5144 (23.15) 199 (8.28)

LOW 3381 (10.26) 769 (27.39)

moderate 18014 (66.59) 1593 (64.33)
Sex: < 0.0001

Female 13481 (51.25) 1627 (63.91)

Male 13058 (48.75) 934 (36.09)
Race: < 0.0001

Black 5698 (10.57) 573 (13.58)

Mexican 3982 (7.78) 375 (7.83)

Other 4997 (11.65) 506 (14.76)

White 11862 (70.00) 1107 (63.83)
Alcohol: < 0.0001

Former 4195 (13.14) 553 (19.99)

Heavy 4850 (19.91) 601 (25.48)

Mild 9078 (38.37) 616 (27.54)

Moderate 4016 (17.66) 385 (17.87)

Never 3635 (10.92) 301 (9.13)

LE8 — Life’s Essential 8, CVD — cardiovascular disease.
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Table Il. Association between LE8/CVH and depression

LE8/CVD- LE8/CVD
depression Crude model Model 1 Model 2
Character 95% Cl P-value 95% Cl P-value 95% Cl P-value
LE8 0.96 (0.95, 0.96) <0.0001 0.95(0.95,0.96) <0.0001 0.95(0.95,0.96) < 0.0001
P for trend < 0.0001 < 0.0001 < 0.0001
CVD:

High ref ref ref

Low 7.47 (5.98,9.33) < 0.0001 9.21(7.32,11.59) < 0.0001 8.35 (6.55, 10.63) < 0.0001

Moderate 2.70 (2.17,3.36) < 0.0001 3.16 (2.54,3.94) < 0.0001 2.96 (2.36, 3.70) < 0.0001
P for trend < 0.0001 < 0.0001 < 0.0001
Crude model: LE8/CVD,
Model 1: LE8/CVD, age,
Model 2: LE8/CVD, age, sex, ethnicity, alcohol use.

LE8 — Life’s Essential 8, CVD — cardiovascular disease.

Table IlI. Relationship between LE8 components and depression
Character P-value OR 95% ClI
Score_hei 0.004 0.97 0.97 (0.96, 0.98)
Score_bp 0.14 1 1.00 (1.00, 1.00)
Score_bmi < 0.0001 0.72 0.72 (0.57, 0.90)
Score_sleep < 0.0001 0.98 0.98 (0.98, 0.99)
Score_pa < 0.0001 0.78 0.78 (0.65, 0.94)
Score_non.hdl 0.03 0.57 0.57 (0.32, 0.87)
Score_smoke < 0.0001 0.89 0.89 (0.91, 0.92)
Score_glucose < 0.001 0.76 0.76 (0.74, 0.78)

LE8 — Life’s Essential 8, hei — healthy eating index, bp — blood pressure, BMI — body mass index, pa — physical activity, non.hdl — non-high-

density lipoprotein cholesterol.

every 1-point elevation associated with a 43% re-
duction (OR = 0.57; 95% Cl: 0.32-0.87; p = 0.03).
Every 1-point increase in smoking status score
was linked to 11% decreased odds (OR = 0.89;
95% Cl: 0.91-0.92; p < 0.0001). Finally, higher
plasma glucose score was related to substantially
lower likelihood of depression, with each 1-point
rise corresponding to a 24% decline in odds (OR =
0.76; 95% Cl: 0.74-0.78; p < 0.001).

Association of LE8 with all-cause,
heart-specific mortality

In the unadjusted model, every 1-point in-
crement in LE8 score conferred 1.3% decreased
hazard of all-cause mortality (hazard ratio [HR] =
0.987; 95% Cl: 0.981-0.993; p < 0.0001, Table 1V).
Relative to high cardiovascular health, low car-
diovascular health was associated with 6.479
times elevated hazard (95% Cl: 5.334-7.870;
p < 0.0001, Table IV) and moderate cardiovascular
health was linked to 2.799 times higher hazard
(95% Cl: 2.326-3.368; p < 0.0001, Table IV) for all-
cause mortality. After adjusting for age in model
1, the results were similar, with each 1-point rise

in LE8 score associated with 2.3% lower hazard of
all-cause death (HR = 0.977; 95% Cl: 0.970-0.984;
p < 0.0001, Table IV). In the age-adjusted model|,
low and moderate cardiovascular health were re-
lated to 3.452 times (p < 0.0001) and 1.773 times
(p < 0.0001) increased hazard relative to high car-
diovascular health. In model 2, which additionally
controlled for sex, race/ethnicity, and alcohol use,
every 1-point increment in LE8 score retained
a significant 2.5% inverse association with all-
cause mortality (HR = 0.975; 95% Cl: 0.972-0.978;
p < 0.0001, Table IV). Low and moderate cardio-
vascular health continued to demonstrate approx-
imately 2.751 times (p < 0.0001, Table IV) and
1.575 times (p < 0.0001) higher hazard compared
to high cardiovascular health. For heart-specific
mortality, higher LE8 scores were linked to low-
er hazard in unadjusted and adjusted models,
though cardiovascular health categories were not
significantly associated.

Discussion

In this nationally representative study of 29 100
U.S. adults, we detected a robust inverse associa-
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Table IV. Association of LE8/CVH with all-cause and heart-specific mortality among depression patients

All-cause Crude model P-value Model 1 P-value Model 2 P-value
Character HR (95% Cl) HR (95% Cl) HR (95% CI)

LE8 0.987 (0.981, 0.993) < 0.0001 0.977 (0.970, 0.984) < 0.0001 0.975 (0.972,0.978) < 0.0001
P for trend < 0.0001 < 0.0001 < 0.0001
CVvD

High CVH ref ref ref

Low CVH 6.479 (5.334, 7.870) < 0.0001 3.452 (2.869,4.152) < 0.0001 2.751 (2.272, 3.330) < 0.0001
Moderate CVH 2.799 (2.326, 3.368) < 0.0001 1.773(1.472,2.136) < 0.0001 1.575 (1.300, 1.908) < 0.0001
P for trend < 0.0001 < 0.0001 < 0.0001
Heart-specific

LE8 0.989 (0.983, 0.995) < 0.0001 0.986 (0.980, 0.993) < 0.0001 0.987 (0.981,0.993) < 0.0001
P for trend < 0.0001 < 0.0001 < 0.0001
CVvD

High CVH ref ref ref

Low CVH 1.585 (0.900, 2.791) 0.111 1.742 (0.952,3.191) 0.072  1.653(0.940, 2.906) 0.081
Moderate CVH 1.253 (0.716,2.192) 0.431 1.308 (0.732,2.338) 0.365 1.252(0.726,2.158) 0.418
P for trend

Crude model: LE8/CVD

Model 1: LE8/CVD, age

Model 2: LE8/CVD, age, sex, ethnicity, alcohol user

LE8 - Life’s Essential 8, CVD — cardiovascular disease, CVH — cardiovascular health.

tion between overall cardiovascular health, as-
sessed using the AHA’s Life’s Essential 8 metric,
and presence of depressive symptoms. Individuals
with depression (8.8% of participants) had mark-
edly worse LE8 profiles across all health behavior
and factor components compared to the non-de-
pressed group. Each 1-point increment in total LE8
score was associated with 4-5% lower adjusted
odds of depression in a dose-dependent manner.
Categorically, the likelihood of depression was 3
times higher for moderate and over 8 times high-
er for low cardiovascular health relative to high
cardiovascular health, even after controlling for
potential confounders such as sociodemographics
and alcohol use.

All eight individual LE8 components were pre-
dictive of lower depression odds, indicating the
relevance of the overall cardiovascular risk factor
burden in mood disorders. The strongest associ-
ations were observed for physical activity, BM,
sleep adequacy, smoking, and glucose status. With
prior evidence indicating more favorable LE8 met-
rics among middle-aged and older versus younger
adults over the past decade in the U.S. [18] and
globally, our analysis highlights the necessity to im-
prove cardiovascular health early in the life course
to mitigate later risk of depressive pathophysiology.

Our findings highlight a particularly strong
inverse association between BMI score and de-

pression, with each 1-point increase in BMI score
corresponding to a 28% reduction in the odds
of depression. This relationship underscores the
complex interplay between obesity and mental
health. Obesity, a global pandemic with substan-
tial public health implications, has been consis-
tently linked to an increased risk of depression in
epidemiological studies [19]. The bidirectional na-
ture of this relationship is noteworthy; obesity can
lead to depression through various mechanisms
including social stigma, reduced physical activity,
and inflammatory processes, while depression
can contribute to weight gain through altered eat-
ing behaviors and decreased motivation for phys-
ical activity [20]. Adipose tissue, once considered
merely an energy storage depot, is now recognized
as an active endocrine organ that secretes vari-
ous hormones and cytokines, potentially influenc-
ing mood regulation [21]. Moreover, obesity and
depression share common pathophysiological
pathways, including dysregulation of the hypo-
thalamic-pituitary-adrenal axis and alterations in
neurotransmitter systems [22]. The strong asso-
ciation observed in our study between improved
BMI scores and lower depression risk emphasizes
the potential mental health benefits of address-
ing obesity through lifestyle interventions. This
finding aligns with emerging evidence suggesting
that weight loss interventions may have positive
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effects on depressive symptoms [23]. Given the
global obesity epidemic and rising prevalence of
depression, our results underscore the importance
of integrated approaches to tackle these inter-
linked public health challenges.

Among the 2561 participants with depression,
higher LE8 scores were related to substantially
reduced hazard of all-cause mortality in adjusted
models. Relative to high cardiovascular health,
the nearly 2750 individuals with low or moderate
cardiovascular health experienced a 2 to 3 times
higher mortality risk over follow-up. These obser-
vations underscore the prognostic value of eval-
uating cardiovascular health both quantitatively
through the LE8 score and qualitatively via strati-
fied risk categories in this high-risk subgroup with
mood disorders. Targeting poor health behaviors
and risk factor control encompassed in the LE8
framework could confer significant morbidity and
mortality benefits.

Several mechanisms may underlie the inverse
link between cardiovascular health and depres-
sion observed here. Cardiovascular wellness en-
tails avoidance of pro-inflammatory factors such
as smoking, obesity, and dyslipidemia, which
can trigger systemic inflammation — a proposed
pathophysiological process in depression [24].
Healthy diets and regular physical activity may
also confer antioxidant and anti-inflammatory ef-
fects [25]. Maintaining ideal blood pressure and
blood glucose reduces the likelihood of cerebro-
vascular damage, which predisposes to late-life
depression [26]. Neuroendocrine pathways have
been implicated as well, as favorable lifestyle
habits can optimize functioning of the hypo-
thalamic-pituitary-adrenal axis and autonomic
nervous system [27]. Population studies have
revealed a potential role for brain-derived neuro-
trophic factor, which promotes neurogenesis [28].
Higher brain-derived neurotrophic factor levels
are associated with regular exercise, healthier di-
ets, and abstention from smoking — relationships
that may mediate reduced depression suscepti-
bility [29]. Ultimately, the mechanisms underpin-
ning the observed inverse association between
cardiovascular wellness and depression risk are
likely multifactorial.

Our analysis carries important public health
and clinical implications. As a modifiable indica-
tor, Life’s Essential 8 provides a useful framework
for enhancing cardiovascular and mental health
at the population level through lifestyle optimiza-
tion. Our study indicated that even moderately im-
proving LE8 and its constituent components may
considerably reduce the likelihood of depression.
Consequently, public health initiatives promoting
smoking cessation, healthy dietary patterns, rou-
tine physical activity, and ideal biometric levels

could meaningfully lower the depression burden.
In clinical settings as well, our findings highlight
lifestyle optimization as an impactful approach for
mitigating depression risk among patients, includ-
ing those with established cardiovascular disease.
Lifestyle modification programs may effectively
complement conventional pharmacotherapy for
improving mental health outcomes. The compos-
ite LE8 metric can serve as an invaluable tool for
systematically tracking patient progress. While
lifestyle optimization represents a promising de-
pression prevention strategy, we acknowledge
that the efficiency of interventions targeting diet,
activity, sleep and other behaviors is variable.
Simply providing education or basic recommen-
dations often fails to produce lasting behavior
change or measurable mental health benefits.
However, evidence suggests that certain modal-
ities can yield meaningful impacts. Approaches
utilizing motivation-enhancing techniques, social
support integration, mobile health technologies
and complementary therapies appear relatively
potent for supporting adherence and achieving
reductions in depression susceptibility across di-
verse populations [30, 31]. However, it is import-
ant to acknowledge a potential limitation in our
study design regarding the overlap between some
components of the LE8 score and common symp-
toms of depression. Specifically, sleep disturbanc-
es, changes in eating habits, and fluctuations in
body weight are not only components of the LE8
score but also frequently observed symptoms of
depression. This overlap may introduce a potential
bias, possibly leading to an overestimation of the
association between higher LE8 scores and low-
er depression risk. Severe depression cases might
be inadvertently excluded from the high LE8 score
category due to these symptom-related factors.
Furthermore, it is important to acknowledge that
lifestyle quality, as reflected in the LE8 score, is
intrinsically linked to socioeconomic factors such
as income and various social determinants of
health. These factors are often deeply entrenched
and difficult to change, yet they significantly im-
pact both cardiovascular health and depression
risk. Our study, while controlling for some socio-
demographic variables, may not fully capture the
complex interplay between socioeconomic status,
lifestyle behaviors, and mental health outcomes.
To address this limitation, future studies could
consider conducting sensitivity analyses that ex-
clude these overlapping components from the LE8
score. Additionally, longitudinal studies would be
valuable in elucidating the temporal relationship
between changes in LE8 components and the on-
set or progression of depression, helping to dis-
entangle the complex interplay between cardio-
vascular health factors and depressive symptoms.
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Despite this limitation, our findings still provide
valuable insights into the relationship between
overall cardiovascular health and depression risk,
emphasizing the need for integrated approaches
in mental and cardiovascular health care. Lifestyle
modification programs may effectively comple-
ment conventional pharmacotherapy for improv-
ing mental health outcomes. The composite LE8
metric can serve as an invaluable tool for system-
atically tracking patient progress.

In conclusion, this nationally representative
study of U.S. adults reveals a robust inverse asso-
ciation between cardiovascular health measured
by the AHA’s Life’s Essential 8 metrics and de-
pression burden. Superior cardiovascular health
correlates markedly with lower odds of depres-
sion, independent of confounding factors. These
discoveries highlight that promoting healthy life-
styles and biometric targets through public health
initiatives could effectively mitigate depression
susceptibility in populations.
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